In the paper we ask how the following two facts are related: (i) a set of correlations has a local, non-conspiratorial separate common causal explanation; (ii) the set satisfies the Bell inequalities. Our answer will be partial: we show that no set of correlations violating the Clauser-Horne inequalities can be given a local, non-conspiratorial separate common causal model if the model is deterministic.
Introduction
According to the standard interpretation a common causal explanation of a set of EPR correlations consists in providing a so-called common common cause system that is a common screener-off for all correlations of the set such that this common screener-off is local and non-conspiratorial. (For the precise definitions see below.) However, it is well known that the assumption that a set of correlations has a local, non-conspiratorial common common cause system results in various Bell inequalities. Since these Bell inequalities are violated for appropriate measurement settings a common causal explanation of the EPR correlations is excluded-at least according to this interpretation of the common causal explanation.
However, in 1996 Belnap and Szabó came up with a weaker interpretation of the common causal explanation [1] . The idea was that a set of correlations may not have a common common cause system but only a set of separate common cause systems explaining the correlations separately. In 2000 Szabó raised the question whether this idea provides a satisfactory common causal explanation for the EPR scenario [9] . To test his idea Szabó took a set of EPR correlations violating the appropriate Bell inequalities and then developed a computer program to generate local, non-conspiratorial separate common cause systems for the given set. The result of the computer simulations was that the chosen set of EPR correlations could be given a local separate common causal explanation, however the common G. Hofer-Szabó ( ) Department of Logic, Eötvös University Budapest, Budapest, Hungary e-mail: gsz@szig.hu cause systems were conspiratorial in a very tricky way. (See below.) Being unable to remove the unwanted conspiracies Szabó concluded the paper with the conjecture that EPR correlation can not be given a local, non-conspiratorial separate common causal explanation.
Szabó's idea inspired a whole series of papers devoted to the clarification of the possibility of a separate common causal explanation of EPR correlations. In Grasshoff et al.
[2] derived the Wigner-type Bell inequalities from Szabó's premises plus the assumption that the set of correlations consisted of only perfect anticorrelations [2] . The assumption of perfect anticorrelations, however, had two unpleasant consequences. First, the fate of the separate common causal explanation of the EPR scenario hinged on a precise experimental test of perfect anticorrelations. Second, the assumption of perfect anticorrelations reduced the separate common causal derivation of the Bell inequalities to a standard common common causal derivation. This reduction has been shown by . In the same paper Hofer-Szabó has presented a derivation of Bell inequalities from local, nonconspiratorial separate common causes without assuming perfect anticorrelations. Since a common cause is a special common cause system (a common cause system of size 2) the result was not general enough. In 2007 Portmann and Wüthrich have eliminated the restriction to common causes from the derivation and derived the Clauser-Horne inequality from local, non-conspiratorial separate common cause systems in the context of almost perfect anticorrelations [7] . Hofer-Szabó generalized this derivation for any Bell(δ) inequality that is an inequality differing from some Bell inequality in a term of order of δ [6] . In the light of this derivation a δ > 0 threshold could be given for any set of correlations violating the standard Bell inequalities such that if an appropriate subset of the original set of correlations differ from perfect anticorrelations less then δ then the set can not be given a local, non-conspiratorial separate common causal explanation. These results have settled the problem concerning the relation between the separate common causal explanations and the EPR scenario. However, they have not settled the relation between the separate common causal explanations and the Bell inequalities.
On closer examination the strategies used in the papers of the above authors (including the author of the present paper) had a very baffling structure. The reaction of the authors to Szabó's inability to provide a local, non-conspiratorial separate common causal explanation for a set of EPR correlations was the following. The chosen set of correlations cannot have a separate common causal explanation since it violates a Bell inequality which can be derived from the assumption that the given set has a local, non-conspiratorial separate common causal explanation. Of course, the failure of a separate common causal explanation may result from other reasons as well since separate common cause explanations may bring in other constraints between the probability of the correlating events different from the Bell inequalities; still the idea motivating the explanation of this fact was to derive some Bell inequalities from Szabó's premisses. However, it was not what happened. Instead of deriving the appropriate Bell inequality from the assumption that the original set of the correlations chosen by Szabó has a local, non-conspiratorial separate common causal explanation, all the mentioned authors have chosen another set containing only perfect anticorrelations. Then from the assumption that this set of perfect anticorrelations has a local, non-conspiratorial separate common causal explanation they have derived a Bell inequality for the correlations of the original set. So the Bell inequality they reached did not pertain to the original set but to the newly chosen set of perfect anticorrelations.
The effort of all the subsequent papers [5, 7] and [6] was to release the strong requirement of perfect anticorrelations in the derivation and to substitute perfect anticorrelations by almost perfect anticorrelations.
